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MEDIUM

(57) A character display method and apparatus, an
electronic device, and a storage medium. By acquiring a
live-action image and a character to be displayed, calling
character motion trajectory data, performing dynamic
special effect processing on said character, and display-
ing the character subjected to the dynamic special effect
processing on the live-action image, the function of per-

forming dynamic special effect display on the character
in virtual augmented reality display is achieved, such that
the display effect of the character is more vivid. The dis-
play method can be widely applied to various application
scenes, and better visual sense experience is brought to
users.
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Description

[0001] The present application claims priority of Chi-
nese Patent Application No. 202010948338.5, filed on
September 10, 2020, and the entire content disclosed by
the Chinese patent application is incorporated herein by
reference as part of the present application.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate
to a text display method and a text display apparatus, an
electronic device, and a storage medium.

BACKGROUND

[0003] Augmented Reality (AR) display technology is
a technology that subtlety integrates virtual information
with the real world. By integrating more special effects
into virtual augmented reality display technology, it can
present a better application scenario.

[0004] The application of texts in virtual augmented re-
ality display is an important part of virtual augmented
reality display technology. In existing text display solu-
tions, static text display is generally adopted, which
makes the text display effect more rigid and the display
pattern more monotonous.

SUMMARY

[0005] To solve the above problems, the embodiments
of the present disclosure provide a method and a text
display apparatus, an electronic device, and a storage
medium.

[0006] In a first aspect, an embodiment of the present
disclosure provides a text display method, which in-
cludes: acquiring a real scene image; acquiring a to-be-
displayed text; invoking motion track data for texts to per-
form dynamic special effect processing on the to-be-dis-
played text; displaying, on the real scene image, the text
which has been subject to the dynamic special effect
processing.

[0007] In a second aspect, an embodiment of the
present disclosure provides a text display apparatus,
which includes: a communication module configured to
acquire a real scene image and a to-be-displayed text;
a processing module configured to invoke motion track
data for texts to perform dynamic special effect process-
ing on the to-be-displayed text; and a display module
configured to display, on the real scene image, the text
which has been subject to the dynamic special effect
processing.

[0008] In athird aspect, an embodiment of the present
disclosure provides an electronic device, which includes:
atleastone processor; and amemory; the memory stores
computer execution instructions; the at least one proc-
essor executes the computer execution instructions
stored in the memory, to cause the atleast one processor
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executes the first aspect above and various possible text
display methods as described in the first aspect.

[0009] In a fourth aspect, an embodiment of the
presentdisclosure provides a computer readable storage
medium, computer execution instruction is stored in the
computer readable storage medium, and in a case where
the processor executes the computer execution instruc-
tions, the first aspect above and various possible text
display methods as described in the first aspect are im-
plemented.

[0010] In the text display method, the text display ap-
paratus, the electronic device, and the storage medium
provided by the embodiments of the present disclosure,
a real scene image and a to-be-displayed text are ac-
quired, motion track data for texts is invoked, the to-be-
displayed text is processed with a dynamic special effect,
and the text which has been subject to the dynamic spe-
cial effect processing is displayed on a real scene image,
thus realizing a function of displaying a text with dynamic
special effect in augmented reality display, making the
text display effect more vivid. The display method can be
widely used in various application scenarios to bring us-
ers a better visual and sensory experience. realizes the
function of dynamic special effect display of text in virtual
augmented reality display by acquiring a real scene im-
age, invoking the motion track data for texts, and per-
forming dynamic special effect processing on the to-be-
displayed text, thus making the text display effect more
vivid. The display method can be widely used in various
application scenarios to bring users a better visual and
sensory experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to illustrate the technical solutions of
the embodiments of the present disclosure or of the re-
lated art more clearly, the following briefly introduces the
accompanying drawings used in the description of the
embodiments. Apparently, the accompanying drawings
in the following description are only some embodiments
of the present disclosure. For those of ordinary skill in
the art, other drawings can also be obtained based on
these drawings without creative work.

FIG. 1 is a schematic diagram of a network architec-
ture which the present disclosure is based on;

FIG. 2 is a schematic diagram of a first scenario
which a text display method is based on;

FIG. 3 is a schematic diagram of another network
architecture which the present disclosure is based
on;

FIG. 4 is a schematic diagram of a second scenario
which a text display method is based on;

FIG.5is aflowchart of a textdisplay method provided
by embodiments of the present disclosure;

FIG. 6 is a schematic diagram of a first interface in
a text display method provided by the present dis-
closure;
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FIG. 7 is a schematic diagram of a second interface
in a text display method provided by the present dis-
closure;

FIG. 8 is a schematic diagram of a third interface in
a text display method provided by the present dis-
closure;

FIG. 9 is a schematic diagram of a fourth interface
in a text display method provided by the present dis-
closure;

FIG. 10 is a structural block diagram of a text display
apparatus provided by embodiments of the present
disclosure;

FIG. 11 is a schematic diagram of a hardware struc-
ture of an electronic device provided by embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

[0012] Inorderto make objectives, technical solutions,
and advantages of the embodiments of the present dis-
closure more clear, technical solutions in the embodi-
ments of the present disclosure will be described clearly
and completely below with reference to the drawings for
the embodiments of the present disclosure. Apparently,
the embodiments described are only a part of the em-
bodiments of the present disclosure, not all of them.
Based on the embodiments in the present disclosure, all
other embodiments obtained by those ordinarily skilled
in the art without doing creative work fall within the scope
of the present disclosure.

[0013] Augmented Reality (AR) display technology is
a technology that subtlety integrates virtual information
with the real world. By integrating more special effects
into virtual Augmented Reality display technology, it can
present a better application scenario.

[0014] The application of text in virtual augmented re-
ality display is an important part of virtual augmented
reality display technology. In existing text display solu-
tions, static text display is generally adopted, which
makes the text display effect more rigid and the display
pattern more monotonous.

[0015] To solve such problem, embodiments of the
present disclosure provide a text display method. Motion
track data for texts is invoked, a to-be-displayed text is
processed with a dynamic special effect, and the text
which has been subject to the dynamic special effect
processing is displayed based on augmented reality
technology on a real scene image obtained by photo-
graphing, thus realizing a function of displaying a text
with dynamic special effect in augmented reality display,
making the text display effect more vivid. The display
method can be widely used in various application sce-
narios to bring users a better visual and sensory experi-
ence.

[0016] Referring to FIG. 1, FIG. 1 is a schematic dia-
gram of a network architecture which the present disclo-
sure is based on. The network architecture shown in FIG.
1 can specifically include a terminal 1, a text display ap-
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paratus 2, and a server 3.

[0017] Here, the terminal 1 can specifically be a mobile
phone of a user, a smart home device, a tablet computer
and other hardware devices that can be used to capture
a real scene and present the captured real scene. The
text display apparatus 2 can be a clientor display terminal
integrated orinstalled on the terminal 1. The server 3 can
be a server cluster storing various motion track data for
texts, which is provided on a cloud.

[0018] The textdisplay apparatus 2 can run on the ter-
minal 1 and provide the terminal 1 with a display page
for the terminal 1 to display on a screen or a display com-
ponent thereof the page provided by the text display ap-
paratus 2 to the user.

[0019] Inaddition, the textdisplay apparatus 2 canalso
interact with the server 3 through a network component
of the terminal 1, to obtain the previously stored motion
track data for texts in the server 3.

[0020] In addition, in some optional implementations,
the terminal 1 can also cache various motion track data
for texts in the server 3 for ease of use. For example, the
terminal 1 can store various motion track data for texts,
and by invoking the motion track data for texts, a to-be-
displayed text is processed with a dynamic special effect,
and the text which has been subject to the dynamic spe-
cial effect processing is displayed on a real scene image
captured by the terminal 1.

[0021] In particular, the architecture shown in FIG. 1
can be applied to a variety of application scenarios, and
FIG. 2 is a schematic diagram of a first scenario which a
text display method is based on.

[0022] As shown in FIG. 2, in this scenario, a user can
start a virtual augmented reality display function provided
by the text display apparatus, and send an operation in-
struction for displaying a to-be-displayed text, to the text
display apparatus 2 through the terminal 1, so that the
text display apparatus 2 can interact with the server 3 to
obtain corresponding motion track data for texts. The text
display apparatus 2 processes the to-be-displayed text
with the motion track data for texts, and displays the proc-
essedtextin areal scene image captured by the terminal.
[0023] In this scenario, the user can record screen of
the processed real scene image to obtain image works
of a personal style, and can also use the processed real
scene image as a pictorial presentation of a navigation
scene displayed with virtual augmented reality, a pictorial
presentation of a travel scene displayed with virtual aug-
mented reality, and so on.

[0024] In addition, referring to FIG. 3, FIG. 3 is a sche-
matic diagram of another network architecture which the
present disclosure is based on. The network architecture
shown in FIG. 3 can specifically include a plurality of ter-
minals 1, a text display apparatus 2, a server 3, and a
photographing system 4.

[0025] Different from the architecture shown in FIG. 1,
the text display apparatus 2 is integrated in the server 3.
In the network architecture shown in FIG. 3, the photo-
graphing system 4 can interact with the server 3 to pro-
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vide a real scene image for the text display apparatus 2
therein. The text display apparatus 2 will process the real
scene image with the text display method provided by
the present disclosure, and send the processed image
to a plurality of terminals 1 for viewing and retrieving.
[0026] Here, the photographing system 4 can be com-
posed of a plurality of photographing devices provided
in a same photographing area, and the plurality of pho-
tographing devices will photograph the photographing ar-
ea at different photographing angles. When the photo-
graphing system 4 is photographing the photographing
area, the captured real scene image will be transmitted
to the server 3, and forwarded to the text display appa-
ratus 2 through the server 3, to be presented on the ter-
minal 1.

[0027] In particular, the architecture shown in FIG. 3
can be applied to a text display scenario based on a live
video. In this regard, FIG. 4 is a schematic diagram of a
second scenario which a text display methodis based on.
[0028] As shown in FIG. 4, in this scenario, a multi-
anglereal scene image captured by a photographing sys-
tem will be processed by the text display apparatus in
the server and sent to the terminals 1 in different locations
for viewing by the users.

[0029] The structure shown in FIG. 1 will be taken as
an example to further explain the text display method
provided by the present disclosure. Here, the application
of the text display method in the structure shown in FIG.
3 is similar to the structure shown in FIG. 1, which will
not be repeated.

[0030] In a first aspect, referring to FIG. 5, FIG. 5 is a
flowchart of a text display method provided by embodi-
ments of the present disclosure. The text display method
provided by the embodiments of the present disclosure
includes the following steps.

step 101, acquiring a real scene image.
step 102, acquiring a to-be-displayed text.

[0031] In the present disclosure, the to-be-displayed
text can be acquired in a variety of approaches.

[0032] In one optional implementation, the to-be-dis-
played text is directly acquired by receiving text informa-
tion input by the user.

[0033] In another optional implementation, the display
apparatus can acquire a voice input by the user, perform
voice conversion on the voice, to obtain the to-be-dis-
played text.

[0034] Inyetanother optionalimplementation, body in-
formation input by the user can also be acquired, accord-
ing to a mapping relationship between preset body infor-
mation and texts, a text corresponding to the body infor-
mation can be determined, and the text corresponding
to the body information is taken as the to-be-displayed
text. The body information includes one or more of sign
language information, gesture information and facial ex-
pression information.

[0035] step 103, invoking motion track data for texts to
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perform dynamic special effect processing on the to-be-
displayed text.

[0036] step 104, displaying, on the real scene image,
the text which has been subject to the dynamic special
effect processing.

[0037] Itshould be noted that the entity performing the
processing method provided in this example is the text
display apparatus described above. As shown above,
the text display apparatus can be installed in a terminal
or a server. No matter what device the text display ap-
paratus is installed in, the text display apparatus can re-
ceive an operation triggered by the user through the de-
vice (the terminal or the server) the text display apparatus
is installed in, and perform corresponding processing to
send the processing result to the terminal and display
the same.

[0038] Different from existing technologies, the solu-
tion based on the present disclosure includes the steps
of invoking motion track data for texts, performing dy-
namic special effect processing on a to-be-displayed text,
and displaying, on the real scene image, the text which
has been subject to the dynamic special effect process-
ing.

[0039] With the solution of the present disclosure, the
function of displaying a text with dynamic special effect
in augmented reality display can be realized, making the
text display effect more vivid. The display method can be
widely used in various application scenarios to bring us-
ers a better visual and sensory experience.

[0040] FIG.6is aschematic diagram of a firstinterface
in a text display method provided by the present disclo-
sure, and FIG. 7 is a schematic diagram of a second
interface in a text display method provided by the present
disclosure. As shown in FIG. 6, first, when the user trig-
gers the text display apparatus to perform the display
function, the text display apparatus will first acquire a real
scene image by interacting with a photographing com-
ponent of the terminal or through the photographing sys-
tem. Then the display apparatus will acquire a to-be-dis-
played text, invoke motion track data for texts, and per-
form dynamic special effect processing on the to-be-dis-
played text. As shown in FIG. 7, the display apparatus
will display on the real scene image the text which has
been subject to the dynamic special effect processing.
[0041] In an optional implementation, step 103 can be
implemented as follows.

[0042] In step 1031, an instruction for selecting a dy-
namic special effect type is received from the user.
[0043] In step 1032, the text display apparatus can in-
voke a corresponding type of motion track data for texts
from a text motion track database according to the se-
lected dynamic special effect type.

[0044] Here, the dynamic special effect type specifi-
cally refers to a text effect provided by the text display
apparatus which can be selected by the user. For differ-
ent dynamic special effect types, different dynamic spe-
cial effects will be performed on the textto make it present
different dynamic motion tracks and different rendering
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results. The motion track data for texts corresponding to
different dynamic special effect types are designed by
developers in advance and stored in the text motion track
database of the server, for the text display apparatus to
invoke at any time.

[0045] Instep 1033, athree-dimensional text modeling
of the to-be-displayed text is generated according to the
selected dynamic special effect type, to obtain modeling
data of the text.

[0046] In step 1034, the modeling data of the text is
processed with the motion track data for texts obtained
above to obtain the text which has been subject to the
dynamic special effect processing.

[0047] Furthermore, according to the selected dynam-
icspecial effecttype, the three-dimensional textmodeling
of the to-be-displayed text is generated, to obtain mod-
eling data of the text. Here, the modeling data of the text
can be specifically composed of three-dimensional text
coordinates of the text. Taking FIG. 7 as an example, if
the text is "Hi, you", modeling is performed on "you" and
"Hi" respectively, to obtain corresponding three-dimen-
sional text models "you" and "Hi" respectively. Then, the
central coordinates of the two three-dimensional text
models will be used as the three-dimensional text coor-
dinates of the text.

[0048] Motion track data for texts includes coordinates
of text positions in different motion frames. For example,
for a certain type of dynamic special effect, for example,
the motion track of the text is "sliding" from a left side of
an interface to a right side of the interface, and the "slid-
ing" duration is 1 second (corresponding to N motion
frames), so it can be seen that the motion track data for
texts includes coordinates of the text position in each
motion frame:

[0049] Forexample,the coordinates of the text position
in a first motion frame are [(x11, y11, z11), (x12, y12,
z12)], where (x11, y11, z11) is used to represent coordi-
nates of the text position of "you" in the first motion frame,
and (x12, y12, z12) is used to represent coordinates of
the text position of "Hi" in the first motion frame.

[0050] In the Nth motion frame, the coordinates of the
text position will be [(xNI, yN1, z21), (xN2, yN2, zN2)];
where (xN1, yN1, zN1) is used to represent coordinates
of the text position of "you" in the Nth motion frame, and
(xN2, yN2, zN2) is used to represent coordinates of the
text position of "Hi" in the Nth motion frame.

[0051] That s, for "you", the set of coordinates of text
positions in the N motion frames, such as (x11,y11,z11),
(x21, y21, z21)... (xN1, yN1, z21), will become a motion
track thereof in a corresponding duration of the N motion
frames. Similarly, for "Hi", the set of coordinates of text
positions in the N motion frames, such as (x12,y12,z12),
(x22, y22, z22)... (xN2, yN2, zN2), will become motion
track thereof in a corresponding duration of the N motion
frames.

[0052] However, coordinates of text positions are used
to represent coordinates of respective text positions. In
other words, when the same dynamic special effect type
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is used, coordinates of the text positions in the motion
track data for texts having different number of characters
are also different. Correspondingly, if the number of char-
acters changes, the display apparatus needs to re-de-
termine coordinates of text position for each character in
each motion frame to ensure that each character in the
text can be accurately represented.

[0053] In step 1034, the modeling data of the text is
processed with the motion track data for texts obtained
above to obtain the text which has been subject to the
dynamic special effect processing.

[0054] Specifically, in this step, the display apparatus
will map the three-dimensional text coordinates of the
text to a coordinate system on which the motion track
datafor texts is based using a preset coordinate mapping
script, so as to ensure that the coordinates are under the
same coordinate system.

[0055] Then, the display apparatus performs coordi-
nate aligning processing on the mapped three-dimen-
sional text coordinates of the text with the coordinates of
the text position in each motion frame in the motion track
data for texts, that is, to align the three-dimensional text
coordinates of the center point of each text in the text to
the text position coordinates corresponding to the text.
Finally, the text which has been subject to the coordinate
aligning processing is taken as the text which has been
subject to the dynamic special effect processing.
[0056] Optionally, in the solution provided by the
present disclosure, the dynamic special effect process-
ing for the text also includes: performing special effect
processing on a text shape of the text. Based on the
different types of dynamic special effects selected by the
user, the display apparatus will use different special ef-
fect processing algorithms to process the text shape of
the text. For example, based on the three-dimensional
models of "you" and "Hi", special effects can also be per-
formed on the three-dimensional models, such as artistic
word processing to make the three-dimensional models
of the text have a certain artistic style.

[0057] In an optional implementation, after obtaining
the text which has been subject to the dynamic special
effect processing, a step of displaying, on the real scene
image, the text which has been subject to the dynamic
special effect processing will also be included. Specifi-
cally, this step can be implemented with a virtual reality
enhancement algorithm, such as the SLAM fusion algo-
rithm, that is, performing a fuse processing on the text
which has been subject to the dynamic special effect
processing with the real scene image, and displaying the
real scene image which has been subject to the fusion
processing. Here, the SLAM fusion algorithm is a known
algorithm model for fusing virtual information and real
scene images for display. With this fusion algorithm and
from the three-dimensional text coordinates of the
aligned text in each moving frame, the function of fusing
text into the real scene image and displaying the same
can be realized.

[0058] Optionally, the display method also includes the
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function of selecting a special effect display area. Spe-
cifically, displaying, on the real scene image, the text
which has been subject to the dynamic special effect
processing also includes: determining a special effect
display area in the real scene image according to the
selected dynamic special effect type; and displaying on
the special effect display area of the real scene image
the text which has been subject to the dynamic special
effect processing.

[0059] Further, in the process of determining the spe-
cial effect display area, a target recognition processing
can be performed on the real scene image according to
the selected dynamic special effect type to determine a
target area of the real scene image; and the special effect
display area is determined according to the target area
of the real scene image.

[0060] Taking a scenario based on face self portrait as
an example, FIG. 8 is a schematic diagram of third inter-
face in a text display method provided by the present
disclosure. As shown in FIG. 8, in this scenario, the dis-
play apparatus can obtain a real scene image including
a face by turning on a front camera of the terminal, and
then one of the dynamic special effects is selected from
a variety of dynamic special effect types provided on the
interface, so that the corresponding text is displayed in
the special effect display area of the face in the real scene
image.

[0061] Specifically, in the third interface in FIG. 8, a
variety of dynamic special effect types are provided: type
A, type B, type C, and type D. When receiving an instruc-
tion of selecting the special effect type of "Type A (for
example, this type A is a special effect of glasses for
texts)" from the user, based on this type, a special effect
display area that generates this text in the real scene
image is first determined, such as an area where the eyes
on the face are located in the real scene image. Then,
the motion track data for texts corresponding to the spe-
cial effect type is invoked, and dynamic special effect
processing is performed on the text (such as "GOOD
GIRL" entered by the user). Finally, the processed text
is displayed in the previously obtained special effect dis-
play area (such as the area where the eyes are located).
In one embodiment, related virtual objects can also be
added in the special effect display area, and the proc-
essed text can be displayed at the position of the virtual
object. For example, in FIG. 8, virtual glasses can be
provided in the eye area first, and the processed text can
be displayed on the virtual glasses to enhance the aes-
thetics of the interface.

[0062] FIG. 9 is a schematic diagram of a fourth inter-
face in a text display method provided by the present
disclosure. As shown in FIG. 9, the display apparatus will
recognize the face in the current real scene image based
on the dynamic special effect type to determine the po-
sition area of the eyes in the face in the image, and then
determine the special effect display area according to
the area where the eyes are located. Correspondingly,
when the face turns around or changes the position in
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the image, the special effect display area will also be
changed accordingly to obtain the schematic diagram
shown in FIG. 9. For example, the position and angle of
the processed text can also change correspondingly in
the screen with the change of the position and angle of
the face.

[0063] In addition, in the present disclosure, the text
display apparatus can acquire the to-be-displayed text
in a variety of ways.

[0064] In the present disclosure, the to-be-displayed
text can be acquired in a variety of approaches.

[0065] In one optional implementation, the to-be-dis-
played text is directly acquired by receiving text informa-
tion input by the user.

[0066] In another optional implementation, the display
apparatus can acquire a voice input by the user, perform
voice conversion on the voice, to obtain the to-be-dis-
played text.

[0067] In yetanother optional implementation, the dis-
play apparatus can also acquire body information input
by the user, according to a mapping relationship between
preset body information and texts, determine a text cor-
responding to the body information, and take the text
corresponding to the body information as the to-be-dis-
played text. The body information includes one or more
of sign language information, gesture information and
facial expression information.

[0068] In the text display method provided by the em-
bodiments of the present disclosure, a real scene image
is acquired, motion track data for texts is invoked, a to-
be-displayed text is processed with a dynamic special
effect, and the text which has been subject to the dynamic
special effect processing is displayed on a real scene
image, thus realizing a function of displaying a text with
dynamic special effect in augmented reality display, mak-
ing the text display effect more vivid. The display method
can be widely used in various application scenarios to
bring users a better visual and sensory experience. re-
alizes the function of dynamic special effect display of
text in virtual augmented reality display by acquiring a
real sceneimage, invoking the motion track data for texts,
and performing dynamic special effect processing on the
to-be-displayed text, thus making the text display effect
more vivid. The display method can be widely used in
various application scenarios to bring users a better vis-
ual and sensory experience.

[0069] Corresponding to the text display method in the
above embodiments, FIG. 10 is a structural block dia-
gram of a text display apparatus provided by embodi-
ments of the present disclosure. For the convenience of
description, only those parts related to embodiments of
the present disclosure are shown. Referring to FIG. 10,
the text display apparatus includes a communication
module 10, a processing module 20 and a display module
30.

[0070] The communication module 10 is configured to
acquire a real scene image and a to-be-displayed text.
[0071] The processing module 20 is configured to in-
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voke motion track data for texts to perform dynamic spe-
cial effect processing on the to-be-displayed text.
[0072] The display module 30 is configured to display,
on the real scene image, the text which has been subject
to the dynamic special effect processing.

[0073] In an optional implementation, the communica-
tion module 10 is configured to receive an instruction for
selecting a dynamic special effect type from a user.
[0074] The processing module 20 is also configured to
determine a special effect display area in the real scene
image according to the selected dynamic special effect
type.

[0075] The display module 30 is configured to display,
on the special effect display area of the real scene image,
the text which has been subject to the dynamic special
effect processing.

[0076] In an optional implementation, the processing
module 20 is also configured to perform target recogni-
tion processing on the real scene image according to the
selected dynamic special effect type, determine in the
real scene image an image area where the to-be-recog-
nized target is located; and determine the special effect
display area according to the image area where the to-
be-recognized target is located.

[0077] In an optional implementation, the communica-
tion module 10 is configured to receive an instruction for
selecting a dynamic special effect type from the user.
[0078] The processing module 20 is specifically con-
figured to invoke a corresponding type of motion track
data for texts from a text motion track database according
to the selected dynamic special effect type; generate a
three-dimensional text modeling of the to-be-displayed
text according to the selected dynamic special effect
type, to obtain modeling data of the text; and process the
modeling data of the text with the motion track data for
texts to obtain the text which has been subject to the
dynamic special effect processing.

[0079] Inan optionalimplementation, the modeling da-
ta of the text includes three-dimensional text coordinates
of the text. The motion track data for texts includes co-
ordinates of text positions in different motion frames.
[0080] The processing module 20 is specifically con-
figured to map the three-dimensional text coordinates of
the text to a coordinate system on which the motion track
datafortexts is based using a preset coordinate mapping
script; and perform coordinate aligning processing on the
mapped three-dimensional text coordinates of the text
with the coordinates of the text position in each motion
frame in the motion track data for texts; and take the text
which has been subject to the coordinate aligning
processing as the text which has been subject to the dy-
namic special effect processing.

[0081] In an optional implementation, the processing
module 20 is also configured to perform special effect
processing on a text shape of the text.

[0082] Inan optional implementation, the display mod-
ule 30 is specifically configured to, based on augmented
reality display technology, perform a fuse processing on
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the text which has been subject to the dynamic special
effect processing with the real scene image, and display
the real scene image which has been subject to the fusion
processing.

[0083] Inan optional implementation, the communica-
tion module 10 is also configured to acquire a voice input
by the user, perform voice conversion on the voice, to
obtain the to-be-displayed text.

[0084] In an optional implementation, the communica-
tion module 10 is also configured to acquire body infor-
mation input by the user, according to a mapping rela-
tionship between preset body information and texts, de-
termine a text corresponding to the body information, and
take the text corresponding to the body information as
the to-be-displayed text.

[0085] In an optional implementation, the body infor-
mation includes one or more of sign language informa-
tion, gesture information and facial expression informa-
tion.

[0086] In the text display apparatus provided by the
embodiments of the present disclosure, a real scene im-
age and a to-be-displayed text are acquired, motion track
data for texts is invoked, a to-be-displayed text is proc-
essed with a dynamic special effect, and the text which
has been subject to the dynamic special effect process-
ing is displayed on a real scene image, thus realizing a
function of displaying a text with dynamic special effect
in augmented reality display, making the text display ef-
fect more vivid. The display method can be widely used
in various application scenarios to bring users a better
visual and sensory experience. realizes the function of
dynamic special effectdisplay of text in virtual augmented
reality display by acquiring a real scene image, invoking
the motion track data for texts, and performing dynamic
special effect processing on the to-be-displayed text,
thus making the text display effect more vivid. The display
method can be widely used in various application sce-
narios to bring users a better visual and sensory experi-
ence.

[0087] An electronic device provided in the embodi-
ment can be configured to implement the technical solu-
tion of the above method embodiment. The implementa-
tion principle and technical effect are similar, which will
not be repeated here in this embodiment.

[0088] Referring to FIG. 11, FIG. 11 is a schematic
diagram of a hardware structure of an electronic device
900 provided by embodiments of the present disclosure.
The electronic device 900 can be a terminal device or a
media library. Here, the terminal device can include but
is not limited to a mobile terminal such as a mobile phone,
a laptop, a digital radio receiver, a Personal Digital As-
sistant (PDA), a Portable Android Device (PAD), a Port-
able Media Player (PMP), a vehicle terminal (such as a
vehicle navigation terminal), and a Digital TV Fixed ter-
minal of a desktop computer, etc. The electronic device
shown in FIG. 11 is only an example, and there should
be no restrictions on the function and the application
scope of the embodiments of the present disclosure.
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[0089] As shownin FIG. 11, the electronic device 900
can include a text display apparatus (such as a central
processing unit, a graphics processor, etc.) 901, which
can perform various appropriate actions and processes
according to a program stored in a read only memory
(ROM) 902 or a program loaded from a storage apparatus
908 into a random access memory (RAM) 903. In the
RAM 903, various programs and data required for the
operation of electronic device 900 are also stored. The
text display apparatus 901, the ROM 902 and the RAM
903 are connected to each other via a bus 904. The in-
put/output (I/O) interface 905 is also connected to the
bus 904.

[0090] Generally, the following apparatuses can be
connected to the I/O interface 905: an input apparatus
906 including, for example, a touch screen, a touch pad,
a keyboard, a mouse, a camera, a microphone, an ac-
celerometer, a gyroscope, and the like; an output appa-
ratus 907 including, for example, a screen, a loudspeak-
er, a vibrator, and the like; a storage apparatus 908 in-
cluding, for example, a tape, a hard disk, and the like;
and a communication apparatus 909. The communica-
tion apparatus 909 can allow the electronic device 900
to communicate with other devices through wired or wire-
less communication to exchange data. Although FIG. 11
shows an electronic device 900 having various appara-
tuses, it should be understood that it is not required to
implement or have all the apparatuses shown. More or
fewer apparatuses can alternatively be implemented or
provided.

[0091] In particular, according to the embodiments of
the present disclosure, the process described above with
reference to the flowchart can be implemented as a com-
puter software program. For example, an embodiment
of the present disclosure includes a computer program
product, which includes a computer program loaded on
a computer-readable medium, and the computer pro-
gram includes program code for executing the method
shown in the flowchart. In such an embodiment, the com-
puter program can be downloaded and installed from the
network through the communication apparatus 909, or
installed from the storage apparatus 908, or installed
from the ROM 902. When the computer program is ex-
ecuted by the text display apparatus 901, the above func-
tions defined in the method of the embodiments of the
present disclosure are executed.

[0092] It should be noted that the computer-readable
medium described in the present disclosure can be a
computer-readable signal medium, a computer-readable
storage medium, or any combination of the two. The com-
puter-readable storage medium can be, for example, but
not limited to, an electrical, magnetic, optical, electro-
magnetic, infrared, or semiconductor system, apparatus,
or device, or any combination thereof. More specific ex-
amples of the computer-readable storage medium can
include, but is not limited to: an electrical connection
based on one or more wires, a portable computer disk,
a hard disk, a random access memory (RAM), a read-
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only memories (ROM), an erasable programmable read-
only memory (EPROM or a flash memory), an optical
fiber, a portable compact disk read-only memory (CD-
ROM), an optical storage device, a magnetic storage de-
vice or any suitable combination of the above. In the
present disclosure, the computer-readable storage me-
dium can be any tangible medium containing or storing
a program, which can be used by or in combination with
an instruction execution system, apparatus, or device. In
the present disclosure, the computer-readable signal
medium can include data signals transmitted in a base-
band or as part of a carrier, in which computer-readable
program code is carried. Such transmitted data signals
can take various forms, including but not limited to elec-
tromagnetic signals, optical signals or any suitable com-
bination of the above. The computer-readable signal me-
dium can also be any computer-readable medium other
than a computer-readable storage medium, which can
transmit, propagate, or transmit programs for use by or
in combination with an instruction execution system, ap-
paratus, or device. The program code contained on the
computer readable medium can be transmitted with any
appropriate medium, including but not limited to: wire,
optical cable, RF (radio frequency), etc., or any appro-
priate combination of the above.

[0093] The computer-readable medium can be includ-
ed in the electronic device; or can also exist independ-
ently without being assembled into the electronic device.
[0094] The computer-readable medium carries one or
more programs. When the one or more programs are
executed by the electronic device, the electronic device
can execute the method shown in the above embodi-
ments.

[0095] Computer program code for performing the op-
erations of the present disclosure can be written in one
or more programming languages or a combination there-
of. The programming languages include object-oriented
programming languages such as Java, Smalltalk, C++,
and conventional procedural programming languages
such as "C" or similar programming languages. The pro-
gram code can be executed completely on the user com-
puter, partially on the user computer, as an independent
software package, partially on the user computer, par-
tially on the remote computer, or completely on the re-
mote computer or media library. In the case involving a
remote computer, the remote computer can be connect-
ed to the user computer through any kind of network,
including a local area network (LAN for short) or a wide
area network (WAN for short), or it can be connected to
an external computer (for example, using an Internet
service provider to connect over the Internet).

[0096] The flowcharts and block diagrams in the ac-
companying drawings illustrate the possible architec-
tures, functions, and operations of the systems, the meth-
ods, and the computer program products according to
various embodiments of the present disclosure. In this
regard, each block in the flowchart or the block diagram
can represent a module, a program segment, or a part
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of a code that contains one or more executable instruc-
tions for implementing a specified logical function. It
should also be noted that in some alternative implemen-
tations, the functions marked in the block can also occur
in a different order from those marked in the drawings.
For example, two consecutive blocks can actually be ex-
ecuted basically in parallel, or they can sometimes be
executed in a reverse order, depending on the function
involved. It should also be noted that each block in the
block diagram and/or the flowchart, and the combination
of the blocks in the block diagram and/or the flowchart,
can be implemented with a dedicated hardware based
system that performs a specified function or operation,
or can be implemented with a combination of dedicated
hardware and computer instructions.

[0097] The units described in the embodiments of the
present disclosure can be realized by software or hard-
ware. Wherein, the name of the unit does not constitute
the definition of the unititself in some cases, for example,
a first acquisition unit can also be described as "a unit
that acquires at least two Internet protocol addresses".

[0098] The functions described above herein can be
performed at least partially by one or more hardware log-
ical units. For example, without limitation, exemplary
types of hardware logic components that can be used
include: a field programmable gate array (FPGA), an ap-
plication specific integrated circuit (ASIC), an application
specific standard product (ASSP), a system on chip
(SOC), a complex programmable logic device (CPLD),
and so on.

[0099] In the context of the present disclosure, a ma-
chine-readable medium can be a tangible medium, which
can contain or store programs for use by or in combina-
tion with an instruction execution system, apparatus or
device. The machine-readable medium can be a ma-
chine-readable signal medium or a machine-readable
storage medium. The machine-readable medium can in-
clude, but is not limited to, an electronic, magnetic, opti-
cal, electromagnetic, infrared, or semiconductor system,
apparatus, or device, or any suitable combination there-
of. More specific examples of the computer-readable
storage medium can include an electrical connection
based on one or more wires, a portable computer disk,
a hard disk, a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-
only memory (EPROM or flash memory), an optical fiber,
a portable compact disk read-only memory (CD-ROM),
an optical storage device, a magnetic storage device, or
any suitable combination of the above.

[0100] The following are some embodiments of the
present disclosure.

[0101] In a first aspect, according to one or more em-
bodiments of the present disclosure, a text display meth-
od includes:

acquiring a real scene image;
acquiring a to-be-displayed text;
invoking motion track data for texts to perform dy-

10

15

20

25

30

40

45

50

55

namic special effect processing on the to-be-dis-
played text;
displaying, on the real scene image, the text which
has been subject to the dynamic special effect
processing.

[0102] In an optional implementation, displaying, on
the real scene image, the text which has been subject to
the dynamic special effect processing includes:

receiving an instruction for selecting a dynamic spe-
cial effect type from a user;

determining a special effect display area in the real
scene image according to the selected dynamic spe-
cial effect type;

displaying on the special effect display area of the
real scene image the text which has been subject to
the dynamic special effect processing.

[0103] In an optional implementation, determining a
special effect display area in the real scene image ac-
cording to the selected dynamic special effect type in-
cludes:

performing target recognition processing on the real
scene image according to the selected dynamic spe-
cial effect type, to determine in the real scene image
an image area where the to-be-recognized target is
located;

determining the special effectdisplay area according
to the image area where the to-be-recognized target
is located.

[0104] In an optional implementation, invoking motion
track data for texts to perform dynamic special effect
processing on the to-be-displayed text includes:

receiving an instruction for selecting a dynamic spe-
cial effect type from the user;

invoking a corresponding type of motion track data
for texts from a text motion track database according
to the selected dynamic special effect type; and
generating a three-dimensional text modeling of the
to-be-displayed text according to the selected dy-
namic special effect type, to obtain modeling data of
the text;

processing the modeling data of the text with the
motion track data for texts to obtain the text which
has been subject to the dynamic special effect
processing.

[0105] Inanoptional implementation, the modeling da-
ta of the text includes three-dimensional text coordinates
of the text.

[0106] The motion track data for texts includes coordi-
nates of text positions in different motion frames.
[0107] Processing the modeling data of the text with
the motion track data for texts to obtain the text which
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has been subject to the dynamic special effect process-
ing includes:

mapping the three-dimensional text coordinates of
the text to a coordinate system, on which the motion
track data for texts is based, by using a preset coor-
dinate mapping script;

performing coordinate aligning processing on the
mapped three-dimensional text coordinates of the
text with the coordinates of the text position in each
motion frame in the motion track data for texts;
taking the text which has been subject to the coor-
dinate aligning processing as the text which has
been subject to the dynamic special effect process-

ing.

[0108] Inan optionalimplementation, the dynamic spe-
cial effect processing also includes:

performing special effect processing on a text shape of
the text.

[0109] In an optional implementation, displaying, on
the real scene image, the text which has been subject to
the dynamic special effect processing includes:

based on augmented reality display technology, perform-
ing a fuse processing on the text which has been subject
to the dynamic special effect processing with the real
scene image, and displaying the real scene image which
has been subject to the fusion processing.

[0110] In an optional implementation, the method fur-
ther includes:

acquiring a voice input by the user, performing voice con-
version on the voice, to obtain the to-be-displayed text.
[0111] In an optional implementation, the method fur-
ther includes:

acquiring body information input by the user, according
to a mapping relationship between preset body informa-
tion and texts, determining a text corresponding to the
body information, and taking the text corresponding to
the body information as the to-be-displayed text.
[0112] In an optional implementation, the body infor-
mation includes one or more of sign language informa-
tion, gesture information and facial expression informa-
tion.

[0113] In a second aspect, according to one or more
embodiments of the present disclosure, a text display
apparatus includes:

acommunication module configured to acquire areal
scene image and a to-be-displayed text;

a processing module configured to invoke motion
track data for texts to perform dynamic special effect
processing on the to-be-displayed text;

a display module configured to display on the real
scene image the text which has been subject to the
dynamic special effect processing.

[0114] Inan optional implementation, the communica-
tion module is configured to receive an instruction for
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selecting a dynamic special effect type from a user.
[0115] The processing module is also configured to de-
termine a special effect display area in the real scene
image according to the selected dynamic special effect
type.

[0116] The display module is configured to display on
the special effect display area of the real scene image
the text which has been subject to the dynamic special
effect processing.

[0117] In an optional implementation, the processing
module is also configured to perform target recognition
processing on the real scene image according to the se-
lected dynamic special effect type, determine in the real
scene image an image area where the to-be-recognized
targetis located; and determine the special effect display
area according to the image area where the to-be-rec-
ognized target is located.

[0118] Inan optional implementation, the communica-
tion module is configured to receive an instruction for
selecting a dynamic special effect type from the user.
[0119] The processing module is specifically config-
ured to invoke a corresponding type of motion track data
for texts from a text motion track database according to
the selected dynamic special effect type; generate a
three-dimensional text modeling of the to-be-displayed
text according to the selected dynamic special effect
type, to obtain modeling data of the text; and process the
modeling data of the text using the motion track data for
texts to obtain the text which has been subject to the
dynamic special effect processing.

[0120] Inanoptional implementation, the modeling da-
ta of the text includes three-dimensional text coordinates
of the text. The motion track data for texts includes co-
ordinates of text positions in different motion frames.
[0121] The processing module is specifically config-
ured to map the three-dimensional text coordinates of
the text to a coordinate system on which the motion track
datafor texts is based using a preset coordinate mapping
script; and perform coordinate aligning processing on the
mapped three-dimensional text coordinates of the text
with the coordinates of the text position in each motion
frame in the motion track data for texts; and take the text
which has been subject to the coordinate aligning
processing as the text which has been subject to the dy-
namic special effect processing.

[0122] In an optional implementation, the processing
module is also configured to perform special effect
processing on a text shape of the text.

[0123] Inan optionalimplementation, the display mod-
ule is specifically configured to, based on augmented re-
ality display technology, perform a fuse processing on
the text which has been subject to the dynamic special
effect processing with the real scene image, and display
the real scene image which has been subject to the fusion
processing.

[0124] In an optional implementation, the communica-
tion module is also configured to acquire a voice input
by the user, perform voice conversion on the voice, to
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obtain the to-be-displayed text.

[0125] In an optional implementation, the communica-
tion module is also configured to acquire body informa-
tion input by the user, according to a mapping relationship
between preset body information and texts, determine a
text corresponding to the body information, and take the
text corresponding to the body information as the to-be-
displayed text.

[0126] In an optional implementation, the body infor-
mation includes one or more of sign language informa-
tion, gesture information and facial expression informa-
tion.

[0127] In a third aspect, according to one or more em-
bodiments of the present disclosure, an electronic device
includes: at least one processor and a memory;

the memory stores computer execution instructions;
the at least one processor executes the computer
execution instructions stored in the memory, to
cause the at least one processor to execute the text
display method as described in any one of the above
implementations.

[0128] In a fourth aspect, according to one or more
embodiments of the present disclosure, a computer-
readable storage medium is provided in which computer
execution instructions are stored. When the processor
executes the computer execution instructions, the text
display method described in any one of the above imple-
mentations is implemented.

[0129] The above description only illustrates preferred
embodiments of the present disclosure and applied tech-
nical principles. Those skilled in the art should under-
stand thatthe disclosure scope involved in this disclosure
is not limited to the technical solutions obtained by the
specific combination of the above technical features, but
also covers other technical solutions obtained by arbi-
trary combination of the above technical features or their
equivalent features without departing from the above dis-
closure concept. For example, the above features and
the technical features provided in the present disclosure
(but not limited to) with similar functions can be replaced
each other to form a technical solution.

[0130] Furthermore, although the operations have
been described in a particular order, this should not be
understood as requiring the operations to be performed
in the particular order shown or in a sequential order.
Under certain circumstances, multitasking and parallel
processing can be beneficial. Similarly, although the
above discussion contains a number of specific imple-
mentation details, these should not be interpreted as lim-
iting the scope of the disclosure. Certain features de-
scribed in the context of separate embodiments can also
be implemented in a single embodiment in combination.
On the other hand, various features described in the con-
text of a single embodiment can also be implemented in
multiple embodiments individually or in any suitable sub
combination.
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[0131] Although the subject matter has been described
in terms specific to the structural features and/or method
logic actions, it should be understood that the subject
matter defined in the appended claims is not necessarily
limited to the specific features or actions described
above. On the contrary, the specific features and actions
described above are only examples of implementing the
claims.

Claims
1. A text display method, comprising:

acquiring a real scene image;

acquiring a to-be-displayed text;

invoking motion track data for texts to perform
dynamic special effect processing on the to-be-
displayed text;

displaying, on the real scene image, the text
which has been subject to the dynamic special
effect processing.

2. Thetextdisplay method according to claim 1, where-
indisplaying, on the real scene image, the text which
has been subject to the dynamic special effect
processing comprises:

receiving an instruction for selecting a dynamic
special effect type from a user;

determining a special effect display area in the
real scene image according to the selected dy-
namic special effect type;

displaying, on the special effect display area of
the real scene image, the text which has been
subjectto the dynamic special effect processing.

3. Thetextdisplay method according to claim 2, where-
in determining the special effect display area in the
real scene image according to the selected dynamic
special effect type, comprises:

performing target recognition processing on the
real scene image according to the selected dy-
namic special effect type, to determine, in the
real scene image, an image area where a to-be-
recognized target is located;

determining the special effect display area ac-
cording to the image area where the to-be-rec-
ognized target is located.

4. The text display method according to any one of
claims 1-3, wherein invoking the motion track data
for the texts to perform the dynamic special effect
processing on the to-be-displayed text, comprises:

receiving an instruction for selecting a dynamic
special effect type from the user;
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invoking a corresponding type of motion track
data for texts from a text motion track database
according to the selected dynamic special effect
type;

generating a three-dimensional text modeling of
the to-be-displayed text according to the select-
ed dynamic special effect type, and obtaining
modeling data of the text;

processing the modeling data of the text with the
motion track data for texts to obtain the text
which has been subject to the dynamic special
effect processing.

The text display method according to claim 4, where-
in the modeling data of the text comprises three-di-
mensional text coordinates of the text;

the motion track data for texts comprises coor-
dinates of text positions in different motion
frames; and

processing the modeling data of the text with the
motion track data for texts to obtain the text
which has been subject to the dynamic special
effect processing comprises:

mapping the three-dimensional text coordi-
nates of the text to a coordinate system, on
which the motion track data for texts is
based, by using a preset coordinate map-
ping script;

performing coordinate aligning processing
on the mapped three-dimensional text co-
ordinates of the text with the coordinates of
the text position in each motion frame in the
motion track data for texts; and

taking the text which has been subject to
the coordinate aligning processing as the
text which has been subject to the dynamic
special effect processing.

The text display method according to any one of
claims 1-5, wherein the dynamic special effect
processing further comprises:

performing special effect processing on a text shape
of the text.

The text display method according to claim 1, where-
in displaying, on the real scene image, the text which
has been subject to the dynamic special effect
processing comprises:

based on augmented reality display technology, per-
forming a fuse processing on the text, which has
been subject to the dynamic special effect process-
ing, with the real scene image, and displaying the
real scene image which has been subject to the fu-
sion processing.

The text display method according to any one of
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claims 1-7, further comprises:

acquiring a voice input by the user, performing voice
conversion on the voice, to obtain the to-be-dis-
played text.

The text display method according to any one of
claims 1-7, further comprises:

acquiring body information input by the user, accord-
ing to a mapping relationship between preset body
information and texts, determining a text corre-
sponding to the body information, and taking the text
corresponding to the body information as the to-be-
displayed text.

The text display method according to claim 9, where-
in the body information comprises one or more of
sign language information, gesture information and
facial expression information.

A text display apparatus comprises:

a communication module, configured to acquire
a real scene image and a to-be-displayed text;
a processing module, configured to invoke mo-
tion track data for texts to perform dynamic spe-
cial effect processing on the to-be-displayed
text; and

a display module, configured to display, on the
real scene image, the text which has been sub-
ject to the dynamic special effect processing.

An electronic device comprising:

at least one processor; and

a memory,

wherein the memory stores computer execution
instructions;

the at least one processor executes the compu-
ter execution instructions stored in the memory,
to cause the at least one processor executes
the text display method according to any one of
claims 1-10.

A computerreadable storage medium, wherein com-
puter execution instruction is stored in the computer
readable storage medium, and in a case where the
processor executes the computer execution instruc-
tions, the text display method according to any one
of claims 1-10 is implemented.
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